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The work embodied in this paper deals with serological effects produced 
in  rabbits  by  injections  of  ragweed  pollen  extracts,  and  the  relation  of 
immune  anti-sheep  hemolysins  to  the  homologous  antigen,  the  Forssman 
antigen, and finally human erythrocytes of groups A  and B. 
The second part of the work deals with  the  effect of ragweed pollen  in- 
jections on the hemolysin titre of patients sensitive to ragweed  (hay fever). 
Methods 
Heterophile phenomena observed by Forssman (1), Ehrlich and others (2), challenged 
the  theory of the  specificity of serological  reactions.  Closer investigation  by Land- 
steiner (3),  revealed that heterophile phenomena in zoologically  unrelated forms prob- 
ably denote the presence of chemically similar groups.  These are now recognized  as 
non-protein  haptens,  and  are  responsible  for a  rather broad specificity.  Heterophile 
antigens are found in the organs and blood of animals of various species as well as in 
bacteria and plants  (2).  There are varieties of heterophile antibodies other than the 
Forssman type (4).  Not all heterophile antigens reproduce the classical  experiment of 
Forssman.  Schiff  and  Adelsberger  noted  the  immunological  relationship  between 
heterophile  tissue  antigens  and  isoagglutinogens  of human  blood groups A  and  AB. 
Forssman antisera react with cells of these two groups, but not with groups O or B. 
Most sera specific for A red blood cells, hemolyze the cells of the sheep. 
Gay (5) states that although first shown by Schiff and Adelsberger (6), to be alcohol- 
soluble,  alcohol-insoluble  but  water-soluble preparations  were  obtained  from human 
secretions and  excretions  (Brahn  and  Schiff).  Human urine  and  commercial pepsin, 
both of which  contain a factor similar to the human A hemagglutinogen, revealed the 
presence of a  reactive substance, which  yielded sugar upon hydrolysis (Brahn,  Schiff, 
and Weinmann, Freudenberg et al.).  Landsteiner  (7),  studied the "A" factor in horse 
saliva and described the largest part of the refined  product as carbohydrate in nature. 
Certain gums, namely gum acacia (8), cherry gum (9), mesquite gum (10), and flaxseed 
mucilage (11),  contain chemical groups, similar to "A" substance. 
Garvin and Kurland (12) did not observe an increase  in titre of Forssman heterophile 
antibody in human or rabbit sera, following  treatment with ragweed pollen.  Sinclair 
and  Thomas  (13a),  who  studied  the  heterophile  titre  in  the  sera of  148  consecutive 
allergic patients, treated and untreated, concluded  that in the allergic group the patients 
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showed a  higher titre than  in  a  non-allergic group.  In thirty-four cases with active 
allergic disease, however,  the  titre  was lower than  in  the  non-allergic group, and no 
explanation is given for the fact. 
The possibility that certain constitutional and fatal reactions in man following the 
injection of pollen extracts might be due to an heterophile antigen antibody combina- 
tion was suggested by Dr. Gregory Shwartzman, for investigation.  It was planned also 
to  determine whether  there  exists any relation between  the  development of actively 
acquired heterophile antibody and the acquirement of sensitization to ragweed. 
Heterophile substances used in the experiments were as follows: 
1.  Witte's Peptone.--A solution of 1 per cent or less (in saline 0.9 per cent, not steril- 
ized, freshly prepared) contains enough group A substance to inhibit hemolysis of sheep 
cells, after it has been combined with group specific A antiserum (14).  (This antiserum 
often contains a  high titre of sheep red cell hemolysins.)  Rabbits which are able to 
produce such antibodies lack A  antigen in their tissues. 
2. Forssman Antigen.--Prepared  according to Landsteiner's method (13 b) from alco- 
holic extract of guinea pig kidney. 
3.  5 per cent sheep red blood cells, washed 4 times. 
4.  1 per cent human erythrocytes of group A, washed 4 times. 
Preparation of  Antigens  for  Animal  Injection  and  Serological Tests.--Preliminary 
analysis of a 3 per cent alkaline extract of a mixture of equal parts of high and low rag- 
weed  pollen  showed  the  following nitrogen  quantities  as  determined  by  the  macro 
Kjeldahl  I method, using 20 cc. of extract and precipitating it with 10 per cent phospho- 
tungstic acid made up in 10 per cent HC1. 
The protein nitrogen was 0.1939 rag. per cc., the non-protein N  0.3385  rag. per cc., 
and the total nitrogen 0.5324 rag. per cc. 
Subsequently pollen extracts were prepared on a  percentage basis.  The dry pollen 
was extracted with anhydrous ether, by decanting until clear or in a  Soxhlet apparatus 
for 24 hours at low temperature.  After drying at room temperature it was placed in a 
sterile solution containing: 
NaC1 ...................................................  0.5 per cent  "~ 
NaHCO3 ...............................................  0.275 per cent[ pH. 8.2 
Phenol .................................................  0.4 per cent  J 
Toluene was poured on top and it was placed in the refrigerator for 48 hours, followed 
by filtration through sterile paper and funnel, and then through a Seitz filter.  All con- 
taminated extracts were discarded.  Extracts more than 2 weeks old were not used for 
serological tests.  Extracts  for  animal  injection  were  6  per  cent  combined  ragweed 
pollen, equal parts of high and low type.  These were not more than 2 to 3 weeks old. 
Extracts for Absorption Tests.--After some experimentation, these were prepared in 
6 per cent and 20 per cent concentrations in saline 0.9 per cent with phenol 0.4 per cent 
and dialyzed in a sterile dialyzing  bag.  This was made of cellophane No. 600 (Du Pont). 
Dialysis was  carried out for one  week in  the refrigerator against 0.9  per cent saline, 
at  a  temperature  of  9°C.  under  sterile  precautions  (method  recently  described  by 
Shwartzman  et al.  (15).  Few contaminations were  encountered.  They were  usually 
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due to molds.  Much coloring matter and the phenol were removed by dialysis.  The 
final pH was between 5.5 and 6.0.  The volume of extract varied only slightly during 
dialysis.  The extracts were clear and did not precipitate on standing in the refrigerator 
for several weeks.  No nitrogen determinations were done on these extracts. 
Preparation of Extracts for Inhibition  of Isoagglutination.--20  per cent solutions of 
timothy grass, low ragweed and high ragweed, as previously described, were dialyzed 
against distilled water and desiccated in the lyophile apparatus, in 10 cc. volumes.  A 
10 cc. volume was redissolved in 2 cc. saline 0.9 per cent and then diluted progressively. 
The  sera of rabbits used in  these experiments were tested prior to immunization, 
i.e. those having natural Forssman antibody and those lacking it.  The weight varied 
from 2  to  5 kg.  The  routes of injections were intravenous,  subcutaneous,  intraperi- 
toneal, and combined intraperitoneal and intravenous. 
A ragweed alum-precipitated extract was used for injection of some rabbits.  It was 
made with sterile 10 per cent potassium alum solution.  10 cc. of this were added to 
90 cc. of the regular 6 per cent ragweed extract. 
Intravenous injections were begun with  1 cc.  of a  6  per cent extract of combined 
ragweed pollen so that  1 cc.  was equivalent to approximately  1 mg.  total N  per cc. 
The amount injected daily was increased by 20  per cent of the preceding dose, each day 
for  11  days, then a  rest of 6  days was allowed before the trial bleeding.  The largest 
number  of injections given to any one rabbit was thirty-eight (four series).  Table I 
indicates schedule of injections and the results.  Intraperitoneal injections with alum 
ragweed in  doses of 2  cc.  killed four  rabbits.  Four  other rabbits given  1  cc.  doses 
survived and later were given intravenous injections. 
Subcutaneous injections were given several times a  week, with similar increments of 
dosage.  Four rabbits received combined intravenous and intraperitoneal injections. 
EXPERIMENTAL 
Part  1.  Studies  on  Sera  of  Rabbits  Immunized  against  Ragweed  Poller~ 
The sera of immunized rabbits were studied in order to determine whether 
the ragweed pollen injections caused an increase in titre of hemolysins for 
sheep red blood cells. 
Experiment/.--Serum  was heated for 20 minutes at 56°C.  Progressive dilutions of 
serum were made using 0.5 cc. serum in saline 0.9 per cent.  To each dilution there was 
added 0.5 cc. of 5 per cent washed sheep cells and 2 units of previously titrated guinea 
pig complement (1 : 10 dilution).  The results were read after 20 minutes of incubation 
at 37°C.  The last tube showing a  slight degree of hemolysis was taken as the titre. 
Control tests were as follows: (a)  serum,  cells, and saline, (b)  complement, cells, and 
saline.  The results of the titrations are shown in Table I. 
Experiment  2.--Having  established the  fact  that  the  pollen antigen  injected into 
rabbits produced an increase in titre of the Forssman heterophile antibodies, it  was of 
interest to determine whether the antigen-antibody combination caused a precipitation 
reaction.  In a  series of tubes containing 0.2  cc.  of undiluted serum,  0.2  cc.  of each 
dilution of low ragweed antigen was allowed to run down the side.  The test  was read 
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TABLE  I 
Immunization  of Rabbits with Ragweed.  Effect upon Titre of Hemolysins against Sheep 
Red Blood Cells 
Rabbit 
No. 
1-25 
(8-51) 
(8-38) 
(8_51) 
(8-38) 
(8-32) 
9-91 
9-59 
9-60 
4-12 
4-99 
Preliminary 
hemolysin titre 
Undiluted 
0 
1:16 
0 
1:16 
Undiluted 
1:2 
Injections of 
ragweed 
38 i.v. 
8 i.p. 
8  i.p. 
11 i.v. 
11 i.v. 
11 i.v. 
22 s.c. 
22 s.c. 
32 i.v. 
19 i.v. 
19 i.v. 
Combined high and  low 
ragweed extract No. 
2, 3, 5, 6, 7, 8 
Alum precipitate, 1 cc. 
6, 7, 8 
6, 7, 8 
6, 7, 8 
3, 7, 8 
3, 7, 8 
5, 7, 8 
Low ragweed 6 per cen! 
Final hemolysin  titre 
B1. 3,  1:32 
B1. 4, 1:64 
B1. 7, 1:128 
1:16 
1:4 
1:64 
Undiluted 
B1. 2, 1:8 
B1.3, 1:8 
B1. 5, 1:8 
BI. 2, undiluted 
B1. 5, 1:8 
B1. 2, 1:256 
B1.3, 1:64 
B1. 4, 1:128 
BI. 7, 1:64 
Undiluted 
Precipitin 
fitre 
~ev csn[ 
0 
0 
o.15t 
0.07 
0.62~ 
o.15~ 
i.v.  =  intravenous. 
s.c.  =  subcutaneous. 
i.p.  =  intraperitoneal. 
Undiluted  =  hemolysis in undiluted serum only. 
Schedule  of injections, and  results  of  treatment  of rabbits  which  showed a  change 
in hemolysin titre.  There were 7 negative rabbits.  A  total of 25 rabbits  was used in 
the experiments. 
* Serum slightly turbid, no test done. 
t  Concentration of low ragweed. 
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It  was  concluded  from  the  tests  that  the  development  of  sheep  cell 
hemolysins was not coincident with the development of precipitins against 
ragweed  (Table  I). 
To study the immunological relationships of the  antibodies just described, 
tests were performed with various types of red blood cells and antigens. 
Absorption  of Hemolysins from Immune Ragweed and  Normal Rabbit  Sera 
Titration of Sera for Absorption Tests: (1 Hemolytic Dose).--Lyophilized rabbit sera 
were redissolved  in distilled  water.  Dilutions of serum, heated for 20 minutes at 56°C., 
were titrated against 0.2 cc.  of 5 per cent sheep cells and 0.2 cc. guinea pig complement 
diluted 1 : 10 using 0.2 cc. of each dilution of serum.  The highest dilution giving com- 
plete hemolysis was taken as one hemolytic dose. 
Procedure for Absorption Tests: (Hemolysis Inhibition).--To one hemolytic dose of 
serum (0.2 cc.) there was added 0.2 cc. of each dilution of antigen.  After 30 minutes of 
incubation at 37°C. the sheep red blood cells (0.2 cc.) and the  complement (0.2 cc. 1 : 10 
dilution)  were added and the tubes  incubated  until complete hemolysis of the control 
without  the antigen.  The second control was  antigen cells,  complement, and saline. 
The sera were not anticomplementary.  The tubes were read immediately, and ~  hour 
after being taken out of the bath. 
Ragweed Pollen Antigen.--In order to demonstrate absorption of anti-ragweed hemoly- 
sins with the homologous  antigen, a series of tests  was done with dialyzed extracts of 
high and low ragweed separately.  Normal hemolysins were also tested (see Table II). 
Experiment 3.--The sera of treated rabbits 8-38, 9-60,  1-25, and 9-59, and the sera 
of untreated rabbits  7-51, 6-6,  6-8, and  7-5, were absorbed with extracts of high and 
low  ragweed in  dilutions  indicated,  using  one  hemolytic dose  of each  serum.  As  a 
control (in which no absorption was expected), there was used serum of a rabbit injected 
with sheep cells (amboceptor), one hemolytic dose. 
It became obvious from these  experiments  that  the  absorption  of anti- 
ragweed  hemolysins  with  the  ragweed  antigen  was  specific since  ragweed 
did  not  absorb  anti-sheep  amboceptor;  it  still  remained  questionable, 
however, whether it absorbed normal rabbit  hemolysins. 
Effect  of Dilution  and  of the  Lyophilization  Process  on  Pollen  Antigen- 
Antibody Combination.--Since  it is known  that most absorption tests may 
be  successful  only  with  certain  dilutions  of  antigen  and  antiserum,  the 
following test was carried out in order  to determine whether the optimum 
dilutions  could be found for removal of the anti-ragweed hemolysins. 
Experiment 4.--Rabbit serum 1-25, bleeding 7,  was titrated.  One  hemolytic dose 
was 0.2  cc. of 1:8 dilution of serum.  To each hemolytic dose was added 0.2  cc. of a 
dilution of dialyzed low ragweed pollen antigen.  Control tubes contained serum without 
antigen, and antigen without serum.  Distilled water was added to make 1 cc. in each 
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TABLE  II 
Absorption of Anti-Sheep Hemolysins  from Serum of Immunized Rabbits 
Degree of hemolysis 
fflgh  ragweed,  0.2  cc., 
per cent ......  6 
~emm R. 8-38  0 
Bl. 4, undiluted 
1  H.D.,  0.2  cc. 
;erum R. 9-60  sl. 
BI. 6, 1:8 
1 H.D. 
;erum R. 1-25  0 
B1. 7, 1:4 
1 H.D. 
~heep amboceptor  c. 
1:640 
1 H.D., 0.2 cc. 
I 
ew  ragweed,  0.2  cc.,  I 
per csnl ........  [  6 
;erum R. 9-59  0 
BI. 5,  1:2 
1  H.D. 
iemm R. 8-38  0 
B1. 5, 1:2 
1 H.D. 
;emm R. 7-51"  0 
B1. 1, undiluted 
(normal) 
iheep amboceptor  c. 
1: 640 
1 H.D. 0.2 cc. 
3  1.5 
0  0 
sl.  sl. 
0  0 
C.  C. 
3  1.5  0.75 
O  0  vsl. 
0  0  0 
rood.  rood.  ac. 
C.  C.  C. 
0.75  0.37 
0  0 
C.  C. 
sl.  sl. 
C.  C. 
0.37 
sl. 
sl. 
ac. 
C. 
0.18 
sl. 
vsl. 
0.18 
sl. 
mod. 
ac. 
i 
0.09  004 
0  0  sl. 
I 
sl.  sl.  rood. 
rood.  c. :  c. 
i 
C.  C.  i  C. 
1  I 
I 
0.09  0.04  0.C 
rood.  ac.  c. 
C.  C.  C. 
C.  C.  C. 
C.  C.  C. 
0.02  0.01 
ac. 
C. 
C. 
C. 
0.01 
C. 
C. 
C. 
C. 
0. 005 
C. 
0.005 
Serum, 
cells, 
comple- 
ment, 
saline 
C. 
C. 
C. 
C. 
Sern~l, 
cells, 
comple- 
ment, 
saline 
C. 
C.  C. 
C.  C. 
C.  C. 
Antigen, 
cells, 
comple- 
ment, 
saline 
Antigen 
cells, 
comple. 
ment, 
saline 
c.  =  complete hemolysis,  sl.  =  slight hemolysis. 
ac.  =  almost complete hemolysis,  vsl.  =  very slight hemolysis. 
mod.  ffi moderate hemolysis.  0  =  no hemolysis. 
Controls:  Serum of untreated rabbits. 
Serum of rabbit treated with sheep cells (amboceptor). 
* Other  normal  rabbit  sera  6-6,  6-8,  7-5,  containing  one hemolytic dose undiluted, 
were absorbed  in the same manner  with low ragweed.  There was  slight hemolysis in 
the first tube and moderate in the second.  The other tubes showed complete hemolysis. 
hours  the desiccated mixture was redissolved in 0.4 cc. distilled water.  To each tube 
was added  0.2 cc.  sheep cells and 0.2  cc. guinea pig complement,  1:10  dilution.  The 
usual reading was taken  after 30 minutes  of incubation.  The results  are recorded on 
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The amount of total N in the dialyzed extract used in this experiment was: 1.6 rag. 
total N  per  cc.  The extract was  7 days old  (5  days for dialysis).  The amount of 
pollen  antigen N  in each tube is indicated on Table III. 
This result,  as might be expected from the  known effects of dilution  in 
absorption  tests  in  general,  shows  that  the  combination  of  antigen  and 
antibody is facilitated when the serum is diluted  1 : 40, and the volume then 
reduced by lyophilization.  There were observed three zones of inhibition 
of  hemolysis.  The  least  amount  of  low  ragweed  pollen antigen  total  N 
which combined with one hemolytic dose of ragweed antiserum was 0.00007 
TABLE  III 
Effect of Dilution and Lyophilization on Pollen Antigen-Antibody Combination 
Degree of hemolysis* 
Low ragweed, total 
N  in  each  tube, 
~g .............. 
Serum R. 1-25 
B1. 7 
1  H.D. 
0.2 cc. of 1:8 
3-1"["  1-1 
0  0 
87  4"-2 
0  vsl. 
2~ 
vsl. 
m__ 
vsl. 
5-s  2~ 
To 
1"t 
vsl. 
6-4  3-4 
C,  C. 
3-~  1-5 
C.  ac. 
7-6 
C. 
* After combination of antigen with antiserum and lyophilization, there were added 
to the redissolved combination, 0.2 cc. of 5 per cent washed sheep cells and 0.2  cc. of 
a 1 : 10 dilution of guinea pig complement.  The usual reading was taken after ~  hour 
of incubation at 37°C. 
t 3-1  =  0.3 rag.  total N. 
rag.  total  N.  The  serum  control  showed  complete  hemolysis  and  the 
antigen  control  no  hemolysis. 
Forssman  Antigen.--In  order  to  determine  the  nature  of  the  antibody 
obtained,  the next step was to determine whether Forssman antigen could 
absorb the immune sheep cell hemolysins as well as the normal hemolysins. 
Experiment 5.--For this experiment the Forssman antigen was redissolved in saline 
and  diluted  1:10.  Progressive dilutions  of inactivated  serum  were  made  (0.5 cc.). 
To each dilution was added 0.5 cc. Forssman antigen (1:10).  Mter 1½ hours incuba- 
tion at 37°C. there was added 0.5 cc. 5 per cent washed sheep cells.  After 1 hour in the 
refrigerator, the  tubes  were centrifuged and  the supernatant  fluid  pipetted off.  The 
sheep corpuscles  were resuspended in saline  (1 cc.).  2 units of guinea pig complement 
(I:10)  were added  and  the  tubes  incubated for  1 hour at 37°C.  and  the  absence of 
hemolysis noted. 
It was found  that,  in  the  two  sera  studied,  1-25  (1)  and  (3),  and  9-60 
(3),  the  absorption  was  complete with  the  exception  of a  slight  degree  of 
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Sheep Red Blood Cells and Human Red Blood Cells Group A  and Group B 
Experiment 6.--Cells of groups A and B and sheep ceils were washed.  Equal amounts 
of inactivated serum and cells were incubated for 1½ hours at 37°C.  After centrifugali- 
zation progressive dilutions of serum were made.  To each dilution (0.5 co.) there was 
added 0.5 co. of 5 per cent sheep ceils and 2 units of guinea pig complement (1 : 10 dilu- 
tion).  After 20 minutes incubation at 37°C. the readings were taken. 
The results of these tests  (Table IV) indicated no relationship between 
immune hemolysins and  human  cells of groups  A  and  B,  except in  one 
doubtful  instance.  The  antibody  was  completely  absorbed  by  sheep 
cells. 
TABLE  IV 
Absorption of Normal and Anti-Ragweed Rabbit Hemolysins by Various Types of Human 
and Sheep Cells 
Red blood~cells 
Group A (human) 
Group B (human) 
Sheep 
Rabbit serum 
1-25 BI. (6) 
7-51 BI. (1) (normal) 
9-60 BI. (5) 
1-25 B1. (2) 
1-25 BI. (3) 
9-60 BI. (5) 
1-25 B1. (6) 
9-60 B1. (3) 
7-88 B1. (1) (normal) 
Absorption 
None 
Doubtful 
None 
~c 
Complete 
Absorption of Hemolysins from Blood Group A Antiserum 
Ragweed Pollen Antigen.--Although  the results obtained by absorption 
of anti-ragweed rabbit serum with human cells were negative it was never- 
theless  desirable  to  determine  whether  ragweed  antigen  would  absorb 
hemolysins from blood group antisera. 
Experiment  7.--Inhibition  tests  were  used.  Parallel  tests,  for  control  purposes, 
were  done  with  Witte's peptone.  Group  specific A  antisera  (boiled sheep  cells  as 
antigen)  (16),  and  group  B  antisera were  absorbed in  a  manner  similar to  previous 
experiments with ragweed antigen. 
The results gave convincing evidence that the antibodies are unrelated 
to group specific antisera. 
Inhibition  of Isoagglutination of Human Red Blood Cells 
Ragweed Pollen, Peptone, and  Timothy  Grass Pollen Anligens.--For  a 
check on the foregoing with a  more sensitive test,  an attempt was made ~.  EAS~rY  S.~u~.qS  599 
to inhibit  the isoagglutination  of group A  cells and  B  cells with group O 
sera,  by  first  incubating  the  sera  with  different  concentrations  of  three 
antigens: low ragweed, high ragweed, and timothy grass.  Three different 
group  O  sera were used. 
Experiment 8.--To 0.1  cc. of serum suitably diluted, depending on the titre, was 
added 0.1 cc. antigen.  After 1 hour of incubation at 37°C., 0.1 cc. of 1 per cent cells 
was  added.  1 hour readings  were  taken.  In  cases  of inhibition,  10 hour readings 
would  have been taken.  The tubes were  read macroscopically  and microscopically. 
The positive control in this experiment was a  2 per cent solution  of Witte's peptone, 
progressively  diluted.  The results of this experiment were negative. 
A bsorption of Hemolysin from Forssman A ntisera 
Ragweed  Antigen.--Finally  the  absorption  of  Forssman  heterophile 
antibody with ragweed antigen was attempted. 
Experiment 9.--Absorption tests as previously described were made, using two Forss- 
man  antisera  (anti-guinea  pig kidney).  One hemolytic dose  was  absorbed with  the 
same ragweed extract used in Experiment 4. 
Since  there  was  no  inhibition  of hemolysis,  it  was  concluded  that  the 
antigen did not combine with Forssman heterophile antibody. 
Part  2.  Observations  on  Human  Ragweed  Sensitive  Sera  before and  after 
Treatment ~ 
Metkods and Materials.--Twenty-two cases  were studied.  Preliminary to  testing 
and  treatment, samples  of blood were  taken.  The sera were titrated for hemolysis 
unheated.  In three of these no hemolysis of sheep cells could be demonstrated.  The 
others showed  normal titres, none above 1:8.  One patient had had  horse serum 6 
years previously. 
Sera were kept at 0°C. for 24 hours and then titrated against sheep ceils, using 0.2 
cc. unheated serum and  0.2 co. 5 per cent sheep ceils.  Nine sera  were titrated after 
heating at 56°C. for 20 minutes, then adding 0.2 co. sheep cells and 0.2 cc. guinea pig 
complement 1:10.  Heating destroyed the hemolytic property in four of these. 
After 4 months treatment with combined ragweed antigen at 4  to 7 day 
intervals, with as large an increase in dosage as the patients could tolerate, 
nine of the original twenty-two cases were available for study.  Two who 
had  no  hemolysin  at  first,  showed  no  change.  The  other  seven  showed 
no increase in titre either of the heat-labile factor, or the heat-stable factor. 
It was observed that eight patients received 75 per cent relief of symptoms 
of hay fever.  This was the patient's estimate of his degree of relief. 
Blood groups in these cases showed no apparent relationship between the 
These cases were from the Allergy  Clinic of the New York Hospital, courtesy of 
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blood group and the presence of the heat-labile hemolysin.  Group O: 5 
cases, hemolysin present in 4.  Group A: 13 cases, hemolysin present in 11. 
Group B: 4 cases, hemolysin present in 4.  Group AB:  0 cases. 
In view of the difficulties encountered in producing an increase in titre 
of hemolysin for sheep red blood cells in rabbits, it was not expected that 
human beings, receiving doses in fractions of milligrams, would show an 
analogous effect following active immunization against ragweed. 
DISCUSSION 
Ragweed pollen antigen contains an heterophile factor related to Forss- 
man  tissue  antigen and  sheep red blood  cells.  There  is  no relationship 
between the pollen antigen  and human blood group specific substances. 
Ragweed pollen antigen absorbs the homologous antibody.  A dilution 
of 0.02  per cent of dialyzed ragweed antigen absorbed  1/~  H.D. of  serum 
9-60  (diluted  1: 16). 
The  optimum  conditions  for  producing  the  antibody  appear  to  be: 
intravenous route of injection, and use of fresh extract and fresh serum. 
While the effect could be produced to a slight degree in two rabbits having 
no natural Forssman hemolysins, the best results were obtained in rabbits 
having this antibody.  The effect is produced over a  long period of time 
with a large number of injections. 
Further studies will be necessary to determine whether there is a  rela- 
tionship between the heterophile pollen antigenic factor and the hemolysin 
in human sensitive sera. 
Failure to produce increase in titre of human hemolysins may be due to: 
(a)  Small doses necessarily employed at 4 to 7 day intervals.  (b)  Subcu- 
taneous  route  of  injection.  (c)  Rapid  deterioration  of  pollen  extracts. 
(Clinic extracts vary in age from 1 to 6 months.) 
Because of the complexity and widespread nature of heterophile antigens, 
relationships of the one herein described have not as yet been elucidated. 
SUMMARY 
1.  There is serological evidence that ragweed pollen antigen contains a 
factor  which  causes  an  increased  hemolysin titre  for  sheep  cells,  when 
injected into rabbits. 
2.  It remains questionable whether the antigen absorbs normal rabbit 
hemolysins.  It does, however, absorb anti-ragweed hemolysins, as demon- 
strated by hemolysis inhibition test. 
3.  Dilution  and  lyophilization  (Mudd-Flosdorf  method)  of  antigen- 
antibody mixture shows that  one hemolytic unit of anti-ragweed rabbit ]?.  EASTTY SAM_~IS  601 
serum  combines with  0.00007  rag.  of low ragweed  total  N.  There  were 
three zones of inhibition  of hemolysis demonstrated. 
4.  The  immune hemolysins are  completely absorbed by sheep cells and 
by Forssman antigen, but not by human cells of groups A or B. 
5.  Although Forssman antigen was able to absorb anti-ragweed hemoly- 
sin, the ragweed antigen was not able to absorb Forssman antibody. 
6.  Human  ragweed sensitive  sera from 22  cases with  hay fever, before 
treatment, did not show increased titre of heat-labile or heat-stable hemoly- 
sin.  There  was no change  after treatment. 
7.  Among  the human  cases there were encountered blood groups A,  B, 
and  O.  Heat-labile  hemolysins  for  sheep  cells  were present  in  nineteen 
of the twenty-two sera regardless of blood groups. 
I wish to express my gratitude  to Dr.  Gregory Shwartzman for his guidance during 
the experimental work. 
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